Abstract. While arrangements of hyperplanes have been studied in algebra, combinatorics and geometry for a long time, recent discoveries suggest that they (and more generally arrangements of nonlinear subvarieties) play an even more fundamental role in major problems in algebraic geometry than has yet been understood. The workshop brought into contact experts from commutative algebra and algebraic geometry working on these problems -it provided opportunities to get updated on the latest developments through talks of the participants, but also reserved time for working groups in which participants brainstormed ideas and insights in the context of high-intensity discussions aimed at initiating immediate progress on proposed problems, thereby setting the stage for on-going collaborations after the workshop.
Introduction by the Organisers
The theme of the workshop Hyperplane arrangements have long been objects of attention in algebra, combinatorics and geometry, but recent discoveries suggest they (and more generally arrangements of nonlinear subvarieties) play an even more fundamental role in major problems in algebraic geometry than has yet been understood. They arise both in showing the containment theorem of Ein-Lazarsfeld-Smith and HochsterHuneke [11, 15] is optimal [5] , and they underlie the only known counterexamples to attempts to improve on that theorem [9, 10, 1] . Some of the same arrangements that give containment counterexamples also mysteriously have arisen in work on the Bounded Negativity Conjecture [4] . Others, the so-called star configurations [13] , are extremal for a conjecture of Chudnovsky which gives putative bounds on Waldschmidt constants. For all of these problems, a fundamental issue is to understand the Hilbert function of ideals of arrangements of possibly fat linear subspaces, or equivalently of the restriction maps discussed below in this report. Issues of interest include better understanding of why arrangements of linear subspaces arise in these problems, development of new techniques for identifying, studying and classifying specific arrangements relevant to each problem, and exploring the behavior and possible applicability of nonlinear arrangements.
As a critical element for promoting the desired progress, the workshop brought into contact the largely disjoint groups of experts on these problems. It established a framework both for disseminating the latest research and for stimulating collaborations. This was achieved by providing speaking opportunities for the participants to share their expertise and knowledge of new developments, while also reserving time for working groups in which participants brainstorm ideas and insights in the context of high-intensity discussions aimed at initiating immediate progress on the proposed problems, thereby setting the stage for on-going collaborations after the workshop.
The format of the workshop: talks and working groups
In the mornings, the participants had the opportunity to give and hear talks in order to get updated on current work on arrangements of subvarieties, and in order to exchange methods and ideas between the more commutative algebraic oriented part of the group and the more algebro-geometric oriented part. In the afternoons we reserved time for research activities in informal groups, but we also organized working groups on specific topics. For the latter, we had proposedwell ahead of the workshop -a set of research problems and made it available to the participants. In a common meeting on the first day, three working groups were formed on problems selected from our list:
(1) Postulation of lines and a fat flat. It has been proved by Hartshorne and Hirschowitz in [14] that general lines in P n impose the expected number of conditions on linear series passing through them. This result has recently attracted some attention and has been extended to general lines and one fat point (there is a final list of exceptions) in [6] and general lines and double points (again with a final list of exceptions) in [2] . Along these lines we studied the following problem.
Problem. Let X ⊂ P 2n+1 be a subscheme consisting of s ≥ 1 generic reduced linear subspaces of dimension n and a single generic linear subspace of dimension n − 1 and multiplicity m ≥ 1. Let I X be the homogeneous ideal of X and let (I X ) t denote the vector space of elements of degree t in I X . Verify if the only cases where the Hilbert function of I X differs from the Hilbert polynomial of I X occur for m = t and 2 ≤ s ≤ t.
(2) Resurgence for extremal line configurations. Let I be a nontrivial homogeneous ideal in the ring of polynomials C[x 0 , . . . , x n ]. Ein, Lazarsfeld and Smith [11] showed that if c ≥ 1 is real, it is enough to take c = n to guarantee that
where I (m) denotes the mth symbolic power of the ideal I. An analogous result in arbitrary characteristic was obtained shortly thereafter by Hochster and Huneke [15] . No ideal I is known such that the least c that works in (1) is n.
Bocci and Harbourne introduced in [5] the resurgence which provides in effect for a fixed ideal I the optimal constant c in (1). Quite expectedly, this invariant (and its cousins e.g. the asymptotic resurgence) are very hard to compute. In the recent paper [10] they are computed for some configurations of lines.
Problem.
Compute the resurgences of the Klein and Wiman configurations (see [4, Sections 4.1 and 4.2 
]).
(3) Independence of conditions imposed on incomplete linear systems. The well known SHGH Conjecture addresses the problem of when a fat point subscheme X = m 1 p 1 + · · · + m r p r ⊂ P 2 supported at general points p i fails to impose the expected number of conditions on the complete linear system V = R t of all forms of some degree t in R = k[P 2 ], and in principle gives a classification of all such failures. This raises the question of what happens if we only require V ⊆ R t . In this direction, let Z ⊂ P 2 be a fat point subscheme and let V = I(Z) t ⊆ R t . We say X fails to impose the expected number of conditions on V if
The SHGH Conjecture addresses the case that Z = 0. It also gives a conjectural answer when Z is supported at general points. The case that Z is reduced with X = m 1 p 1 and t = m + 1, building on [8, 12] , is addressed in [7] , and establishes connections with line arrangements.
Problem. Find interesting cases where one can characterize or classify triples Λ = (t, X, Z) for which X fails to impose the expected number of conditions on [I(Z)] t .
This format -with talks on the one hand and working groups on pre-selected topics on the other hand -had already proven extremely successful in a previously organized workshop by the same organizers [3] : It lead to a number of new research collaborations and to a significant number of publications. And again in the present workshop, the format seems to have worked extremely well. Already at the time of this writing, preprints are being prepared with results from the three working groups described above.
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